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increased	 incidence	has	 thus	 ensued,	with	 some	epidemiologists	 pointing	 to	 the	 fact	 that	 the	majority	 of	 cases	 have	
been	small	malignancies,	suggesting	that	this	increase	is	due	to	our	ability	to	detect	sub-clinical	cases	at	a	greater	rate	




and	 Udelsman	 and	 Zhang	 (2014)	 both	 tested	 to	 what	 degree	 access	 to	 healthcare,	 physicians,	 and	 diagnostic	
technologies	(at	both	county	and	state	levels)	effected	the	rate	of	recorded	thyroid	cancer	cases,	and	found	that	while	
‘overdiagnosis’	 is	 present,	 it	 does	 not	 explain	 approximately	 half	 of	 the	 variability	 in	 thyroid	 cancer	 incidence	 rates.	
These	analyses	have	opened	the	door	for	further	research	regarding	environmental	and	occupational	exposures’	impact	
on	thyroid	cancer	diagnoses.		
	 In	 2012,	 Aschebrook-Kilfoy	 et	 al.	 explored	 an	 environmental	 exposure	 theory	 in	 several	 Old	 Order	 Amish	
communities	in	Pennsylvania.	Their	theory	was	based	on	the	presence	of	nitrate	in	ground	water	sources	and	its	related	





at	 Iodine	 uptake	 resulting	 in	 a	 reduction	 of	 thyroid	 hormones;	 to	 counteract	 this,	 the	 thyroid	 then	 releases	 greater	
amounts	of	thyroid	stimulating	hormone	or	TSH	(Ward	et	al.,	2010).	This	 increased	stimulation	by	TSH	has	resulted	 in	
adenoma	and	 carcinoma	 in	animal	models	 (Ward	et	 al.,	 2010	and	Hiasa	et	 al.,	 1991).	 Several	 epidemiological	 studies	






their	 primary	 drinking	 water	 supply,	 while	 90%	 of	 rural	 communities	 use	 the	 same	 (Aschebrook-Kilfoy	 et	 al.,	 2012).	
Regulatory	standards,	set	by	the	Environmental	Protection	Agency,	are	held	to	a	10	mg	per	liter	nitrate-nitrogen	(NO3-N)	
standard	 (National	 Academy	 of	 Sciences,	 1981).	 	 While	 we	 are	 able	 to	 regulate	 municipal	 drinking	 water	 sources,	
regulatory	 bodies	 are	 not	 always	 able	 to	 regulate	 the	 nitrate	 levels	 in	 private	wells.	 Finding	 or	measuring	 long-term	
exposure	data	on	nitrates	in	drinking	water	would	be	costly	and	arduous	to	say	the	least.	Using	a	history	of	source	type	




	 Beyond	the	most	 recent	cross	sectional	analysis	of	nitrate	measures	 in	current	water	source	of	 the	Old	Order	
Amish,	 The	 Iowa	 Women’s	 Health	 Study	 produced	 two	 studies	 focused	 on	 all-cancer	 and	 thyroid-specific	 analysis	
respectively,	of	nitrate	 levels	 in	drinking	water	sources	 (Weyer	et	al.,	2001	and	Ward	et	al.,	2010).	Ward	et	al.	 (2010)	
looked	at	the	current	water	supply	source	and	length	of	time	using	the	current	water	source	and	risk	of	thyroid	cancer.	
They	 provided	 results	 based	 off	 of	 total	 nitrate	 exposure,	 which	 included	 dietary	 nitrate	 exposure,	 and	 found	 little	











Individuals	 from	 Connecticut,	 diagnosed	 between	 2010	 and	 2011	 with	 histologically	 confirmed	 incident	 thyroid	
cancer	[papillary	(ICD-O-3:	8050,	8052,	8130,	8260,	8340–8344,	8450,	and	8452),	follicular	(ICD-O-3:	8290,	8330–8332,	




cases	 in	non-pediatric	hospitals	 throughout	 the	state.	This	 information	was	 then	 regularly	updated	by	RCA	data-entry	
staff	 via	 input,	 verification,	 and	 screening	 against	 the	 Connecticut	 Tumor	 Registry	 database.	 Reciprocal	 reporting	
agreements	between	Connecticut	and	adjacent	states	(as	well	as	Florida)	allowed	us	to	identify	residents	of	Connecticut	
treated	and/or	diagnosed	in	these	surrounding	states.	A	total	of	462	(65.9%)	of	the	701	eligible	incident	thyroid	cancer	
cases	 identified	 during	 the	 study	 period,	 completed	 in-person	 interviews.	 Eligible	 cases	 ranged	 in	 age	 from	 21	 to	 84	
years	at	time	of	diagnosis,	had	not	been	previously	diagnosed	with	cancer	(exception	given	to	those	with	non-melanoma	
skin	 cancer),	 and	were	 living	 at	 the	 time	 interviews	 were	 conducted.	 Connecticut	 residents	 recruited	 as	 population-
based	controls	were	found	via	the	random	digit	dialing	method.	A	total	of	498	(61.5%)	of	recruited	controls	participated	
in	the	study.	Cases	and	controls	were	frequency-matched	by	age	(±	5	years).	
An	 approval	 from	 both,	 Yale	 University	 and	 Connecticut	 Department	 of	 Public	 Health,	 Human	 Investigations	
Committees	was	 granted	 for	 all	 protocols	 executed.	 Physician	 and	hospitals	 approval	 for	 enrollment	was	 granted.	All	
potential	 participants	were	 contacted	 via	 letter	 and	 then	 via	 phone	 call.	 Participants	were	 then	 interviewed	 in	 their	
homes	 or	 at	 a	 convenient	 locale	 by	 trained	 study	 interviewers.	 Once	 written	 consent	 was	 given,	 a	 standardized,	
structured	 questionnaire	 was	 administered	 to	 obtain	 lifetime	 water	 source	 information,	 occupational	 water	 source	






















(k)	Well	 depth	<	50	 feet,	well	 depth	50-150	 feet,	well	 depth	151-250	 feet,	well	 depth	251-500	 feet,	 and	well	
depth	>	500	feet		
These	exposure	categories	of	time	for	any	given	source	were	defined	using	the	sum	of	all	years	with	those	sources	in	an	







home	 were	 included	 in	 analyses.	 Of	 the	 462	 eligible	 incident	 thyroid	 cancer	 cases	 that	 completed	 interviews,	 444	






This	 analysis	 being	 the	 first	 of	 its	 kind	 to	 attempt	 to	 record	 lifetime	water	 source	 as	 a	 surrogate	 to	 lifetime	
nitrate	exposures	from	water	source,	explored	multiple	definitions	of	‘exposed,’	focusing	on	length	of	years	with	private	
well	water	 (compared	to	 little	or	no	years	exposed),	depth	of	private	well	 (compared	to	most	shallow	depth),	always,	
long-term,	 and	 ever	 use	of	 private	well	water	 (compared	 to	 always	 community	water	 source)	 (Table	 4).	 	Odds	 ratios	
(ORs)	and	95%	confidence	intervals	(CIs)	were	calculated	using	unconditional	logistic	regression	models	to	estimate	the	
associations	between	the	various	exposures	and	the	risk	of	thyroid	cancer,	while	controlling	for	potential	confounders.		
Confounding	 variables	 used	 in	 the	 final	models	 included	 age,	 gender,	 and	 education	 level,	 diagnosis	 of	 prior	
benign	thyroid	disease,	family	history	of	thyroid	cancer,	BMI,	smoking	status,	alcohol	consumption,	occupational	water	
source	type,	and	nitrate-rich	meat	consumption.	Adjustment	for	other	variables,	such	as	family	per	capita	income,	racial	
identity,	 nitrate-rich	 vegetable	 consumption,	 radiation	 exposure,	 vitamin	 E	 supplementation,	 and	 vitamin	 C	
supplementation	 did	 not	 significantly	 affect	 the	 observed	 associations,	 and	 thus	 they	 were	 not	 included	 in	 the	 final	
models.	Decisions	on	the	covariates	to	be	included	in	the	final	models	were	based	on	a	greater	than	10%	change	in	the	
risk	estimates.	All	 tests	of	statistical	 significance	were	two-sided.	All	analyses	were	carried	out	using	SAS	 (version	9.3;	
SAS	Institute	Inc.,	Cary,	North	Carolina,	USA).	
Some	 covariates	not	 intuitively	defined	were	designed	 thusly	 (Table	1	 and	1b):	 Family	per	 capita	 income	was	
limited	to	three	categories	(low,	medium,	and	high)	defined	by	a	per	capita	income	<$25,000,	≥$25,000	-	<$50,000,	and	
≥$50,000	respectively.	Occupational	water	source	was	limited	to	those	with	at	least	a	fulltime	status	of	occupation	(≥40	
hours/	 week)	 and	 was	 defined	 by	 the	 occupational	 source	 type	 that	 was	 reported	 for	 the	 greatest	 length	 of	 time.	
Vitamin	C	and	E	supplementation	were	defined	separately	as	yes	or	no	based	on	whether	the	individual	reported	taking	
vitamin	C	or	E	supplements	(not	in	a	multi-vitamin)	in	the	past	30	days.	Radiation	exposure	was	defined	yes	or	no	based	




defined	 by	 tertiles	 of	 amount	 and	 frequency	 of	 consumption	 of	 various	meats,	 such	 as	 turkey	 or	 chicken	 cold	 cuts,	
luncheon	or	deli-style	ham,	other	cold	cuts	or	 luncheon	meats,	hot	dogs,	 frankfurters,	 liverwurst,	bacon,	and	sausage.	
Nitrate-rich	vegetable	consumption	was	 limited	to	 low,	medium,	high,	defined	by	tertiles	of	amount	and	frequency	of	
consumption	of	 various	 vegetables,	 such	as	 vegetable	 juice,	 spinach,	 turnips,	 collards,	mustard,	 chard,	 kale,	 coleslaw,	
sauerkraut,	cabbage,	carrots,	lettuce	salads,	pickled	vegetables	and	potatoes.	
RESULTS 
	 As	 stated	 previously,	 444	 cases	 and	 485	 controls	 were	 included	 in	 the	 analyses	 of	 residential	 lifetime	 water	
source	and	 incident	 thyroid	cancer	 risk.	The	mean	age	at	diagnosis	of	 thyroid	cancer	was	51	years.	Cases	were	much	





(Tables	1	and	1b).	While	water	 filtration	 information	was	collected	 in	 the	questionnaire,	none	of	 the	929	participants	
reported	filtration	usage.		
	 All	comparisons	yielded	associations	that	were	not	statistically	significant	predictors	of	 incident	thyroid	cancer	
diagnosis	 (Table	3).	Those	 individuals	reporting	ever	 living	at	a	residence(s)	with	a	private	well	water	source	were	not	
statistically	 significantly	more	 likely	 to	be	diagnosed	with	 thyroid	 cancer	when	compared	 to	 individuals	who	 reported	
always	having	a	community	water	source	 (OR	=	0.96,	95%	CI:	0.70-1.31,	Table	3).	Those	 individuals	 reporting	a	mixed	
water	source	history	of	any	kind	were	not	statistically	significantly	more	likely	to	be	diagnosed	with	thyroid	cancer	when	
compared	to	individuals	who	reported	always	having	a	community	water	source	(OR	=	0.94,	95%	CI:	0.69-1.29,	Table	3).	
Those	 individuals	 reporting	both	 living	at	a	 residence(s)	with	a	private	well	water	source	 for	>20	years	and	 living	at	a	
separate	residence(s)	 in	their	 lifetime	with	a	community	water	source	for	>20	years,	were	not	statistically	significantly	
more	 likely	 to	 be	 diagnosed	 with	 thyroid	 cancer	 when	 compared	 to	 individuals	 who	 reported	 always	 having	 a	
community	water	source	(OR	=	1.44,	95%	CI:	0.85-2.43,	Table	3).		
In	 comparing	 length	 of	 time	with	 private	well	water,	 those	 reporting	 living	 at	 a	 residence(s)	with	 a	 private	well	
source	 >20	 years	were	 not	 statistically	 significantly	 at	 greater	 risk	 for	 diagnosis	 of	 thyroid	 cancer	 compared	 to	 those	
never	having	a	private	well	or	having	a	private	well	<1	year	(OR	=	 	1.05,	95%	CI:	0.72-1.53,	Table	3).	This	was	also	the	
case	for	those	reporting	a	private	well	water	source	for	1-10	years	and	11-20	years	respectively	(OR	=	0.80,	0.97,	95%	CI:	
(0.51-1.27),	 (0.61-1.55),	 Table	 3).	 A	 Cochran-Armitage	 test	 for	 trend	 was	 applied	 to	 this	 category,	 but	 again	 no	
significance	was	yielded	at	the	alpha	=	0.05	level	(p-value	=	0.81,	Figure	1).	These	intervals	for	length	of	total	time	with	
private	well	water	source	do	not	show	a	pattern	of	dose	response	based	on	the	test	for	trend.			







All	 participants	 reported	 either	 private	 well	 or	 community	 water	 source	 as	 their	 first	 water	 source	 exposure.	

























tumors	 ≤10	mm	may	 be	 a	 predictor	 of	 how	water	 source	 exposures	 relate	 to	 small	 size	malignancies.	 However,	 this	
analyses	did	not	adjust	for	multiple	comparisons,	the	sample	size	of	this	particular	group	was	small	(n=14)	and	may	have	
been	due	to	random	chance.	It	is	unclear	presently	is	the	0.0096	p-value	would	hold	up	under	a	Bonferroni	correction.	




Using	 a	 Food	 Frequency	Questionnaire	 to	 define	 exposures	 to	 nitrate-rich	 vegetables	 and	meats	 presented	 as	 a	
challenge.	Categories	of	low,	medium,	and	high	nitrate-rich	vegetable	consumption	were	defined	based	on	amount	and	
frequency	of	consumption	of	various	vegetables,	such	as	vegetable	juice,	spinach,	turnips,	collards,	mustard,	chard,	kale,	
coleslaw,	 sauerkraut,	 cabbage,	 carrots,	 lettuce	 salads,	 pickled	 vegetables	 and	 potatoes.	 These	 vegetables	 outlined	 as	
highly	nitrate-rich	in	previous	literature	(Meah	et	al.,	1994	&	Pennington,	1998).	Categories	for	low,	medium,	and	high	
nitrate-rich	meat	consumption	were	defined	based	on	amount	and	frequency	of	consumption	of	various	meats,	such	as	
turkey	 or	 chicken	 cold	 cuts,	 luncheon	 or	 deli-style	 ham,	 other	 cold	 cuts	 or	 luncheon	 meats,	 hot	 dogs,	 frankfurters,	
liverwurst,	bacon,	and	sausage.	These	meats	outlined	as	highly	nitrate-rich	 in	previous	 literature	(Meah	et	al.,	1994	&	
Pennington,	1998).		
Filtration	 of	 water	 sources	 was	 not	 included	 in	 the	 analyses	 as	 either	 a	 confounder	 or	 as	 its	 own	 separate	
comparison	due	 to	no	one	 individual	 reporting	using	a	 filtration	device	of	any	kind.	This	 lack	of	 reporting	of	 filtration	
may	be	due	to	participant’s	 inability	to	remember	type	or	the	age	of	the	participant.	Elders	may	not	have	readily	had	
access	 to	 in-home	 filtration	methods	 such	 as	membrane	 filtration.	 Interestingly,	 nitrate-rich	meats	were	 a	 significant	
predictor	in	all	models,	however	nitrate	rich	vegetables	were	not.	Some	epidemiologists	postulate	that	nitrates’	effects	
on	our	bodies	are	stifled	by	consumption	of	vitamin	E	and	C.	This	would	explain	why	vegetables	were	less	of	a	predictor	
than	 meats	 (Meah	 et	 al.,	 1994	 &	 Pennington,	 1998).	 Because	 of	 this	 hypothesis	 controlling	 for	 vitamin	 E	 and	 C	
supplementation	 seemed	 to	 be	 a	 good	 idea,	 however	 neither	 were	 significant	 confounders	 in	 any	 models.	 Because	
nitrate-rich	meats	were	such	a	strong	predictor	in	every	model,	it	would	seem	most	logical	that	this	exposure	should	be	
investigated	more	fully	as	a	predictor	of	thyroid	cancer	risk	with	regard	to	nitrate	exposure	load	for	humans.	The	great	









eastern	 seaboard	 with	 similar	 demographics	 and	 water	 resources.	 However,	 because	 of	 the	 lifetime	 water	 source	
histories	 collected	 those	 enrolled	 from	 Connecticut’s	 catchment	 area	 were	 analyzed	 for	 exposures	 from	 sources	
elsewhere	throughout	their	lives.		
CONCLUSION 
	 	We	fail	 to	reject	our	null	hypothesis	that	 lifetime	residential	water	source	 is	not	associated	with	an	 increased	


































Age	(years)	 	 	 	 	<0.01	
Mean	(SD)	 51	(12.1)	 54	(13.0)	 	
<	40	 79	(17.8)	 62	(12.8)	 	
40-49	 108	(24.3)	 110	(22.7)	 	
50-59	 145	(32.7)	 133	(27.4)	 	
60-69	 76	(17.1)	 100	(20.6)	 	
≥	70	 30	(6.8)	 70	(14.4)	 	
Sex	 	 	 <0.01	
Female	 361	(81.3)	 336	(69.3)	 	
Male	 83	(18.7)	 149	(30.7)	 	
Race	 	 	 0.47	
White	 400	(90.1)	 440	(90.7)	 	
Black	 17	(3.8)	 23	(4.7)	 	
Other	 27	(6.1)	 22	(4.5)	 	
Years	of	education	 	 	 <0.01	
High	school	or	less	 125	(28.2)	 85	(17.5)	 	
College	 213	(48.0)	 258	(53.2)	 	
Graduate	school		 94	(21.2)	 128	(26.4)	 	
Tobacco	SmokingC	 	 	 0.25	
No	 306	(68.9)	 317	(65.4)	 	
Yes	 138	(31.1)	 168	(34.6)	 	
Alcohol	ConsumptionD	 	 	 <0.01	
No	 257	(57.9)	 223	(46.0)	 	
Yes	 187	(42.1)	 262	(54.0)	 	
Family	income	per	capita	 	 0.83	
Low	 126	(28.4)	 128	(26.4)	 	
Medium	 110	(24.8)	 130	(26.8)	 	
High	 71	(16.0)	 82	(16.9)	 	
Confidential	or	Unknown	 137	(30.9)	 145	(30.0)	 	
BMI	(kg/m2)	 	 	 <0.01	
<	25	 136	(30.6)	 200	(41.2)	 	
25-29	 122	(27.5)	 146	(30.0)	 	
≥	30	 185	(41.7)	 136	(28.0)	 	
Family	history	of	thyroid	cancer	among	first	degree	relatives	 0.03	
No	 390	(87.8)	 447	(92.2)	 	
Yes	 54	(12.2)	 38	(7.8)	 	
Prior	benign	thyroid	diseaseE	 	 	 <0.01	
No	 386	(86.9)	 472	(97.3)	 	






































Occupational	fulltime	job	water	sourceC	 	 	 0.22	
Well	source	 4	(0.9)	 8	(1.6)	 	
Community	source	 193	(43.5)	 187	(38.6)	 	
Bottled	or	Other	source	 0	(0.0)	 0	(0.0)	 	
Vitamin	C	supplementationD	 	 	 0.05	
No	 347	(78.2)	 352	(72.6)	 	
Yes	 97	(21.8)	 133	(27.4)	 	
Vitamin	E	supplementationD	 	 	 0.44	
No	 398	(89.6)	 427	(88.0)	 	
Yes	 46	(10.4)	 58	(12.0)	 	
Radiation	exposureE	 	 	 0.16	
No	 34	(7.7)	 50	(10.3)	 	
Yes	 410	(92.3)	 435	(89.7)	 	
Nitrate-rich	meat	consumption	 	 <0.01	
Low	 197	(44.4)	 170	(35.1)	 	
Medium	 143	(32.2)	 217	(44.7)	 	
High	 104	(23.4)	 98	(20.2)	 	
Nitrate-rich	vegetable	consumption	 	 	 0.03	
Low	 124	(27.9)	 109	(22.5)	 	
Medium	 245	(55.2)	 271	(55.9)	 	















































































	 Cases	 OR	(95%	CI)	A	 Cases	 OR	(95%	CI)	B	
Ever	well	source	 191	 1.02	(0.74-1.42)	 220	 0.98	(0.71-1.34)	
Always	community	source	 168	 1.00	 193	 1.00	
Mixed	water	source	 192	 1.00	(0.72-1.38)	 221	 0.96	(0.70-1.32)	
Always	community	source	 168	 1.00	 193	 1.00	
Well	and	Community	sources	>20	years,		
(no	or	<20	years	of	Bottled	or	Other	source)	
34	 1.54	(0.88-2.69)	 39	 1.48	(0.87-2.53)	
Always	community	source	 168	 1.00	 193	 1.00	
No	well	source	or	<1	year	well	source	 190	 1.00	 217	 1.00	
Well	source	1-10	years		 51	 0.88	(0.54-1.43)	 59	 0.85	(0.53-1.35)	
Well	source	11-20	years	 46	 1.08	(0.66-1.77)	 55	 0.98	(0.61-1.57)	
Well	source	>20	years	 88	 1.12	(0.75-1.67)	 100	 1.06	(0.73-1.55)	
No	well	source	or	<21	years	well	source	 287	 1.00	 331	 1.00	
Well	source	21-40	years		 64	 1.11	(0.75-1.66)	 73	 1.11	(0.76-1.63)	
Well	source	41-60	years	 20	 0.81	(0.42-1.56)	 21	 0.86	(0.45-1.65)	
Well	source	61-80	years	 4	 0.57	(0.13-2.50)	 6	 0.46	(0.12-1.72)	
AAdjusted	for	age	(<	40,	40-49,	50-59,	60-69,	≥70),	gender	(male,	female),	education	level	(<college,	college,	>college),	BMI	(<25,	25-29,	









	 Cases	 OR	(95%	CI)	A	 Cases	 OR	(95%	CI)	
Ever	well	source	 103	 1.12	(0.75-1.66)	 115	 0.85	(0.59-1.23)	
Always	community	source	 94	 1.00	 97	 1.00	
Mixed	water	source	 107	 1.07	(0.72-1.60)	 113	 0.87	(0.60-1.25)	
Always	community	source	 94	 1.00	 97	 1.00	
Well	and	Community	sources	>20	years,		
(no	or	<20	years	of	Bottled	or	Other	source)	
14	 3.30	(1.49-7.31)*	 25	 0.85	(0.47-1.54)	
Always	community	source	 94	 1.00	 97	 1.00	
No	well	source	or	<1	year	well	source	 104	 1.00	 111	 1.00		
Well	source	1-10	years		 24	 0.96	(0.52-1.78)	 34	 0.75	(0.44-1.28)	
Well	source	11-20	years	 33	 0.83	(0.48-1.44)	 22	 1.34	(0.74-2.45)	
Well	source	>20	years	 45	 1.33	(0.81-2.18)	 54	 0.79	(0.51-1.24)	
No	well	source	or	<21	years	well	source	 	 	161	 1.00	 167	 1.00	
Well	source	21-40	years		 30	 1.57	(0.94-2.61)	 43	 0.84	(0.53-1.33)	
Well	source	41-60	years	 11	 0.93	(0.42-2.07)	 9	 0.75	(0.32-1.73)	
Well	source	61-80	years	 4	 0.41	(0.08-1.99)	 2	 0.29	(0.05-1.81)	
*	Statistically	significant	p-value	at	alpha	=	0.05	level,	p-value	=	0.0096.	
AAdjusted	for	age	(<	40,	40-49,	50-59,	60-69,	≥70),	gender	(male,	female),	education	level	(<college,	college,	>college),	BMI	(<25,	25-29,	
≥30),	 family	history	of	 thyroid	cancer	 (yes,	no),	previous	benign	thyroid	disease	 (yes,	no),	and	nitrogenous	meat	consumption	(Low,	
Medium,	High).	
B	Adjusted	for	age	(<	40,	40-49,	50-59,	60-69,	≥70),	BMI	(<25,	25-29,	≥30),	alcohol	consumption	(yes,	no),	occupational	water	source	
(private	well	or	community	source)	and	previous	benign	thyroid	disease	(yes,	no).	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	1.	The	distribution	of	thyroid	cancer	cases	and	controls	by	years	of	private	well	water	source	(lower	range).	
	
Table	6.	Statistics	for	thyroid	cancer	by	years	of	private	well	water	source	(lower	range):	Cochran-Armitage	Trend	Test		
Statistic	(Z)	 0.2428	
One-sided	Pr	<	Z	 0.4095	
Two-sided	Pr	≥	|Z|	 0.8105	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	2.	The	distribution	of	thyroid	cancer	cases	and	controls	by	years	of	private	well	water	source	(upper	range).	
	
Table	7.	Statistics	for	thyroid	cancer	by	years	of	private	well	water	source	(upper	range):	Cochran-Armitage	Trend	Test		
Statistic	(Z)	 0.1100	
One-sided	Pr	<	Z	 0.4716	
Two-sided	Pr	≥	|Z|	 0.9414	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	3.	The	distribution	of	thyroid	cancer	cases	and	controls	by	private	well	depth.	
	
Table	8.	Statistics	for	thyroid	cancer	by	private	well	depth:	Cochran-Armitage	Trend	Test		
Statistic	(Z)	 0.1625	
One-sided	Pr	<	Z	 0.4411	
Two-sided	Pr	≥	|Z|	 0.8759	
	
	
	
	
	
	
	
	
	
	
	
	
Table	9.	Questionnaire	formatting	for	lifetime	water	source	information.	
G1.	Year	
G2.	Age	
G3.	Home	Address	(NUMBER,STREET,	CITY,	STATE,	ZIP)	
G4.	What	was	the	primary	source	of	drinking	water	at	his	home?	(CIRCLE	ONE	NUMBER.)	
1.Private	Well	(GO	TO	G5)		
2.Community	Supply	(GO	TO	G1)	
3.Bottled	Water		
4.other	(specify)	
G5.	What	was	the	depth	of	the	private	well	(CIRCLE	ONE	NUMBER.)	
1.	Less	than	50	Feet		
2.	50-150	Feet	
3.	151-250	Feet	
4.	251-500	Feet	
5.	501	Feet	or	More	
6.	Don’t	know		
G6.	Do/did	you	use	any	of	the	following	to	treat	your	water	at	home?	(Is/Was)	it	treated	with:	
a.			Membrane	cartridge	or	filter	
b.			A	charcoal	filter	
c.			Reverse	osmosis	
d.			A	water	softener	
e.			Distillation	
f.		Something	else	(SPECIFY)	
g.			Unknown	
G7.	(Is/Was)	the	(TREATMENT	IN	H6)	used	to	treat	water	used	throughout	the	whole	house,	or	only	in	the	kitchen?	
WHOLE	HOUSE	…..1	
KITCHEN	ONLY…….2		
OTHER	(SPECIFY)…6	
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